Six species of Juglandaceae have been checked for the occurrence of flavonoid aglycones on their leaf and fruit surfaces. Except for one, they exhibit flavonols, mostly methyl ethers of kaempferol and quercetin, including 6-O-substituted derivatives. Apigenin and acacetin are the only flavones found so far. Flavonoids accumulated on leaves are different from those excreted on green fruits. It has become evident that in future studies greater attention must be paid to the localization of flavonoid aglycones in different plant organs.
The occurrence of glandular trichomes along with nonglandular hairs is a rather general character of diagnostic value in Juglandaceae. The glandular trichomes belong to different types, including simple glandular hairs, sessile glands, and/or glandular scales [1] . The typical scent of walnut leaves is caused by essential oils which are produced in small amount by sessile glands [2] . Most of the products obtained on steam distillation of walnut leaves (a series of monoterpenes, several sesquiterpenes, Mesalicylate, eugenol) are presumably glandular products, as is also indicated by headspace analysis of volatile compounds [3, 4] .
In the course of ongoing studies on the occurrence of flavonoid aglycones on plant surfaces, we checked a few species of Juglandaceae for the presence of exudate flavonoids on leaves and green fruits. Four Juglans species and one species of Carya were analyzed successfully. The following flavonoids were found to be present in the lipophilic exudates of the plants studied: J. cinerea L. (butternut): Leaves were reported earlier to accumulate apigenin, ap-4´-Me (acacetin), kaempferol-3-Me (isokaempferid), kae-3,4´-diMe (ermanin), 6-OH-kae-3,6,4´-triMe (santin), and quercetin-3,3´-diMe [5] . Our recent analysis revealed that not qu-3,3´-diMe, but qu-3,4´-diMe is produced. In addition to these leaf flavonoids, green fruits of J. cinerea exhibit kae, qu, and qu-3-Me. Traces of quercetin glycosides were also observed in this fatty material.
J. mandshurica Maxim. (Manchurian walnut): On green fruits we found kae-3-Me, 6-OH-kae-3,6-diMe, qu-3-Me, qu-3,3´-diMe, and queg-3,6,3´-triMe. No flavonoids were detected on its leaves. J. regia L. (Persian walnut, common walnut): On leaves we found kae, kae-3-Me, kae-3,4´-diMe, kae-3,7,4´-triMe, 6-OH-kae-6,4´-diMe (betuletol), 6-OHkae-3,6,4´-triMe, que-3´,4´-diMe (dillenetin), ap and ap-4´-Me. The polar components kae, kae-3-Me, and ap, as well as qu-3´,4´-diMe are present only in trace amounts. Unfortunately, we failed to collect green fruits in due time, so we do not know if they also exhibit surface flavonoids. We want to mention, though, that leaves of J. regia and J. nigra were shown to contain glycosides of kaempferol and quercetin [3] .
Carya cordiformis (Wangenh.) K.Koch (bitternut): On leaves we found kae-3-Me, 6-OH-3,6-diMe, qu-3-Me, queg-3,6-diMe (axillarin), and queg-3,6,4´-triMe (centaureidin). On green fruits, only kae, kae-7-Me (rhamnocitrin), and qu-3´-Me (isorhamnetin) were detected, along with traces of some further unidentified flavonoids.
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Pterocarya fraxinifolia (Lam.) Spach (Caucasian wing-nut): Leaves, as well as green fruits, were checked thoroughly. They appear to be devoid of exudate flavonoids.
In a recent paper, reporting on exudate flavonoids occurring on green fruits of Catalpa ovata and Paulownia tomentosa [6] , it was suggested that more attention should be paid to the localization of flavonoids on (unripe) fruits, which is underlined by our present results. Current results also indicate that organ specific diversification of exudate flavonoid profiles may occur occasionally. It is, therefore, recommended not only to differentiate between tissue extracts and surface washes, as we have claimed already quite early [7, 8] , but also to analyze organs such as fruits, leaves and stems separately. Ideally, each organ should be compared for tissue extracts and excreted compounds in parallel.
In addition, different glandular hair types may produce different chemicals, as has been discussed in an earlier paper on Solanaceae flavonoids [9] . For Juglandaceae, it is not established that glandular hair types are responsible for varied chemical profiles. It may be difficult for a non-biologist to understand the morphological and ecological factors that govern certain chemical patterns. However, we strongly feel that taking care of such background knowledge will help understanding better the production of secondary plant metabolites. This is also true for the Juglandaceae, of which many more taxa should be checked for the occurrence of surface flavonoids.
Experimental

Plant materials and extraction:
Juglans regia was growing in the private garden of M.D. The other investigated species were cultivated in the Botanischer Garten der TU Darmstadt, where herbarium specimens are deposited. Freshly collected plant material was briefly rinsed with acetone to dissolve the externally accumulated material. Concentrated solutions were "defatted" and passed over Sephadex LH-20, as previously described (See e.g. [10] ). In the case of J. cinerea and J. regia, the acetone leaf wash was used directly. 
